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About the photo
The photo at the top of the page was 
taken Aug. 6, 2015, in Solano County, 
about 30 miles north of San Francisco. 
Smoke from nearby fires darkened the 
sky over grazing land that showed the 
effects of years of drought. Photo is by 
James Daisa, CC BY-SA 4.0. 
Michael J. Hayes
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In the last issue of 
DroughtScape, 
I had the 
pleasure of 
announcing 
a new 
cooperative 
agreement with 
the National 
Oceanic and 
Atmospheric Administration, 
launching the Drought Risk 
Management Research Center 
(DRMRC), and the 20th 
anniversary of the NDMC. 
The NDMC has tremendous 
momentum and direction, with 
new projects and an enthusiastic 
faculty and staff ready to continue 
the work toward improved drought 
risk management. NDMC staff are 
working closely with the National 
Integrated Drought Information 
System (NIDIS) to identify and 
fulfill research priorities. 
Now, with the NDMC well-
positioned to grow, I am leading 
the search for the NDMC’s next 
director. Once that person is in 
place, I will move into a traditional 
academic role with the School 
of Natural Resources at the 
University of Nebraska-Lincoln, 
where the NDMC is based. The 
tentative schedule is for candidate 
interviews to take place next winter 
and spring, with a new director in 
place by late summer 2016. More 
information about that position (see 
page 3) – and about the NDMC’s 
20th anniversary celebration 
(page 2) – is in this issue of 
DroughtScape.
I have been with the NDMC 
since it was established in 1995, 
and have been director since 2007. 
I look forward to my upcoming 
transition, focusing more on 
research and teaching and less 
on administration. The School 
of Natural Resources has an 
undergraduate major in Applied 
Climate Science that is in early 
stages of development, and I 
anticipate helping it evolve.  
I hope to stay as engaged as 
I can with the NDMC and with 
the National Integrated Drought 
Information System (NIDIS). I also 
hope to stay fully engaged with the 
entire drought community across 
the country and world. It has been 
an incredible community to be part 
of, and I look forward to continuing 
research collaborations.
Fall 2015
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CONTACT THE NATIONAL DROUGHT MITIGATION CENTER
Follow us on Twitter @DroughtCenter
Find us on Facebook
http://www.facebook.com/NationalDroughtMitigationCenter
Contact the editor of DroughtScape:
Kelly Helm Smith:  ksmith2@unl.edu
Peruse the DroughtScape archive or subscribe:
http://drought.unl.edu/AboutUs/Publications/DroughtScape.aspx
Visit our website:  http://drought.unl.edu
email:  ndmc@unl.edu
phone:  (402) 472-6707
Support the NDMC: http://go.unl.edu/supportndmc
P.O. Box 830988
Lincoln, NE  68583-0988
USA
819 Hardin Hall
3310 Holdrege St.
School of Natural Resources
University of Nebraska–Lincoln
East Campus
The University of Nebraska–Lincoln is an 
equal opportunity educator and employer.
Tune in and follow us on YouTube
http://go.unl.edu/droughtflix
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Contribute, as an effective scholar and citizen of 
a land-grant institution, to the integrated mission of 
home units, including supporting student recruitment, 
the IANR science literacy initiative, and the 
Conservation and Survey Division, as appropriate.
Rank
Associate or Full professor
Minimum Required Qualifications
Ph.D. in climate science, meteorology, geography, 
risk assessment, or related field. At least 5 years of 
post-Ph.D. experience and administrative experience 
or skills. A proven track record of research, 
publication, and grant funding commensurate with 
years of experience.
Preferred Qualifications 
Active in international activities and networks; 
ability to work with a diversity of organizations and 
all scales in an integrated approach; and experience 
working in environments with faculty, staff, and 
student teams.
For more detail on the application process please 
visit: https://employment.unl.edu/postings/46812 
How to Apply
To view details of the position and make 
application, go to http://employment.unl.edu Search 
for position #F_150235. Click on “Apply to this job.” 
Complete the application. Upload a letter of interest, 
curriculum vitae, contact information for three 
professional references; also upload three vision 
statements, as “other,” for (1) how you will strengthen 
and guide NDMC; (2) your leadership, academic, and 
outreach philosophy and what networks you have in 
place, and what you would bring to the position; and 
(3) your human dimensions/social science philosophy. 
Review of applications will begin on January 15, 2016 
and continue until the position is filled or the search is 
closed.
For questions or accommodations  
Please contact Michael J. Hayes,  
mhayes2@unl.edu. 
Employment Opportunity
Climate Risk and Adaptation Scientist, NDMC Director
Position Description
Administer the National Drought Mitigation 
Center (NDMC); participate in the formulation and 
conduct of NDMC research; supervise and evaluate 
the work of NDMC faculty and professional staff, 
which may include research professors, post-
doctoral research associates, visiting scientists, 
and research assistants; administer budgets; 
represent the NDMC to the UNL administration, 
as well as to U.S. congressional representatives, 
federal (e.g., NOAA, USDA), state, tribal, national, 
and international organizations; advise policy 
and decision makers at all levels on appropriate 
drought risk management strategies. Write 
research proposals for external funding in support 
of the NDMC and other collaborating programs in 
the School of Natural Resources and with other 
departments/units at the University of Nebraska. 
Develop a high-impact program that is 
recognized nationally and internationally in 
drought risk management science. Seek and 
establish effective disciplinary and transdisciplinary 
collaborations including effective integration with 
research groups and educational programming. 
Develop drought risk management science at the 
local, state, national, and international scales related 
to understanding drought risk to society; collaborate 
with faculty to develop interdisciplinary research and 
outreach programs within the food/water/climate/
energy nexus; connect with stakeholders, agency 
and/or industry partners to strengthen research/
educational programming. Translate research-
based information into learner-centered products; 
this includes creating scholarly, innovative, and 
high impact learning programs and tools. Effectively 
obtain and leverage external and internal support 
(grants, etc.) for research/teaching programming. 
Train, supervise, and mentor graduate students. 
Publish in high-quality, high-impact peer-reviewed 
journals, and participate in scientific meetings and 
other appropriate professional activities. Measure 
the impact of your programs and communicate 
results to administrators, stakeholders, users, and 
media. Mentor colleagues through their professional 
development. Identify issues and opportunities 
focused on learner needs and emerging regional 
and national issues with international relevance.
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Drought Summary, July-September, 2015:  
Drought returns to southern U.S. 
By Brian Fuchs, Climatologist,  
National Drought Mitigation Center
Drought classifications are based 
on the U.S. Drought Monitor.  
Details on the extent and severity 
of drought are online: 
http://droughtmonitor.unl.edu/ 
The outlook integrates existing 
conditions with forecasts from the 
National Oceanic and Atmospheric 
Administration’s Climate Prediction 
Center:  
http://www.cpc.ncep.noaa.gov/
Drought
After significant spring rains 
eliminated more than five years 
of drought in the southern Plains, 
late summer dryness set in 
and drought returned to Texas, 
southern Oklahoma, and the 
lower Mississippi Basin, including 
southern Arkansas, Louisiana and 
Mississippi. At the end of June, 
25.88 percent of the contiguous 
United States was in drought, 
compared to 31.36 percent at 
the end of September. Severe 
drought increased from 15.54 to 
20.09 percent, extreme drought 
increased from 6.76 to 11.45 
percent, and exceptional drought 
Outlook 
The Seasonal Drought Outlook has much of the drought in western states 
persisting or even spreading into the northern Rocky Mountains through 
the end of this year. Based on expectations of an El Niño winter, forecasters 
anticipate drought improvements from southern California to southern 
Nevada, Utah and Arizona, and from Texas to the Carolinas. 
If El Niño brings relief to Northern California and the Northwest, as forecasters 
now anticipate, it would primarily be in December, January and February -- a 
little too far away in time to show up on this outlook. The potential for El Niño-
driven relief is still strongest across the southern U.S.
increased from 2.86 to 3.00 
percent. Much of the drought in the 
western United States remained 
unchanged and portions of the 
Northeast had moderate drought 
develop. Drought intensified in 
Puerto Rico and improved in 
Alaska and Hawaii. At the end of 
September, approximately 112 
million people in the United States 
lived in areas affected by drought, 
compared to approximately 79 
million at the end of June. Most of 
this increase can be attributed to 
drought expanding in populated 
areas of Texas, Louisiana and 
Mississippi.
Temperatures
Almost the entire United States 
had above-normal temperatures 
during the third quarter, with parts of 
eastern New Mexico, West Texas, 
North Dakota and New England 
2-4 degrees warmer than normal, 
although parts of the Tennessee 
Valley were as much as 2 degrees 
cooler than normal. According 
to the National Centers for 
Environmental Information (NCEI), 
the July-September period was 
the ninth warmest in the last 121 
years, with Maine, Rhode Island, 
and Connecticut all having their 
warmest July-September on record.
Precipitation 
Areas from Texas east into 
Mississippi were 5-10 inches drier 
than usual during the third quarter. 
In contrast, Florida, Kentucky, 
Tennessee, Iowa, Nebraska, and 
portions of southern Missouri were 
all 5-10 inches wetter than normal. 
In 121 years of record-keeping, 
Louisiana had its third driest 
July-September, and Texas and 
Connecticut each had their 11th 
driest, while Kentucky had its sixth 
wettest.
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Monthly Drought and Impact 
Summaries
For a more detailed review 
of conditions, please see the 
NDMC’s Drought and Impact 
Summaries for July, August and 
September:  
http://drought.unl.edu/
NewsOutreach/MonthlySummary.
aspx
What do you think? 
We would appreciate your input 
on the Drought and Impact 
Summary as a product. Please 
follow this link to take a quick 
survey: 
http://bit.ly/1ipNoiL
Third Quarter 2015 Drought Impacts: West battling intense wild-
fires; wildlife struggling to survive; water restrictions in East
By Denise Gutzmer, Drought 
Impact Specialist
The U.S. entered the summer with intense 
drought lingering in the West for 
the past four years in California 
and Oregon and nearly two years 
in Washington. Rivers flowed 
slower with unusually warm 
waters, killing fish and resulting in 
restrictions on fishing to reduce 
stress on the fish. Low reservoirs 
led to water restrictions and 
reduced water deliveries along the 
West Coast. The Northeast and 
Southeast also had a smattering 
of drought, with impacts related to 
agriculture and water supply. More 
than 570 impacts were entered 
into the Drought Impact Reporter 
from July through September, with 
195 impacts for California, 80 for 
Washington, 62 for North Carolina 
and 57 for Oregon. 
Wildfire season active
The summer of 2015 brought 
plenty of wildfire activity to the 
western U.S., with firefighters 
battling scores of large wildfires 
in August, when the Active Fire 
Mapping Program showed 80 to 90 
large fires burning simultaneously. 
Wildfires burned huge tracts 
of land in Alaska, Washington, 
Oregon, California, Idaho and 
Montana, and stretched available 
firefighting resources. Washington 
state officials even asked for 
volunteers from the public to assist 
with firefighting efforts.
Two of California’s most 
damaging 20 wildfires 
were in September
California, dealing with 
exceptional drought, endured far 
more fire activity than is typical 
for the state. Through Oct. 3, the 
California Department of Forestry 
and Fire Protection battled 5,635 
fires that blackened 305,958 acres, 
in comparison with the five-year 
average of 3,967 fires burning 
107,452 acres. 
Fire officials blamed drought 
for the dramatic increase in land 
burned and extreme fire behavior 
not predicted by computer models. 
The Valley and Butte fires 
began in September and became 
two of the state’s most damaging 
fires on record. The Valley Fire 
was the third worst fire, burning 
76,067 acres in Lake, Sonoma 
and Napa counties, destroying 
1,910 structures and causing 
three deaths. The Butte Fire was 
the seventh most damaging fire, 
burning 70,868 acres in Calaveras 
and Amador counties, leveling 818 
structures and taking two lives. 
The combined damage total for 
both fires was $1.95 billion, as 
estimated by insurance company 
Aon Benfield.
Top 20 Most Damaging California Wildfires, from 
CalFire
“Valley, Butte fires among costliest ever at $2 
billion in damages,” by Dale Kasler, The Sacra-
mento Bee, Oct. 14, 2015
Cities, state impose water 
restrictions
After Governor Jerry Brown 
on April 1 mandated water 
conservation of 25 percent, water 
use fell and generally exceeded 
the governor’s mandate. The 
individual water conservation 
targets for the state’s large water 
districts, assigned by the State 
Water Resources Control Board, 
were largely met, as well, except 
for some small communities with 
manufacturers or processors that 
could not meet the target without 
disproportionate local economic 
consequences. 
At the start of October, 
the state’s reservoirs were 
considerably below normal for 
this time of year. Lake Shasta 
was 59 percent below normal; 
Lake Oroville, 48; Trinity Lake, 
33; Folsom Lake, 32; and New 
Melones, 20 percent below 
historical average. 
Water restrictions abounded 
in Washington and Oregon. 
Authorities in Seattle, Tacoma, 
Everett and Bellevue asked the 
public to voluntarily curb water use, 
as did those in Eugene, Oregon, 
among other places. Residents of 
Lake Oswego were encouraged 
to cut water use by 10 percent. 
Irrigation deliveries were short in 
both states too.
continued on next page
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The “Godzilla El Niño” that 
people hope will bring abundant 
precipitation to California and the 
southern U.S. this winter is now 
predicted to bless both northern 
and southern California with 
additional precipitation. Previous 
forecasts excluded northern 
California from the bounty.
“Water, 2015, California: The no-good, very bad 
year -- now, ‘pray for rain,’” by Matt Stevens, Los 
Angeles Times, Sept. 29, 2015
“How bad is the drought? Here are some sober-
ing answers.” by Matt Stevens, Los Angeles 
Times, Oct. 1, 2015
“Washington state prepares for a second year of 
drought,” by Kie Relyea, The Bellingham Herald 
(Wash.), Sept. 26, 2015
“Cities ask for voluntary water reductions,” by 
Associated Press, Spokane Spokesman-Review 
(Wash.), Aug. 12, 2015
“Continuing drought forces water cuts,” by Asso-
ciated Press, Bend Bulletin (Ore.), Aug. 3, 2015
 “Despite hot summer, Eugene-Springfield area 
water use relatively restrained,” by Edward 
continued from previous page 
For more information on 
drought impacts, please 
see:
• NDMC’s Monthly 
Drought and Impact 
Summaries for July, 
August and September 
2015.
• The Drought Impact 
Reporter.
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Russo, Eugene Register-Guard (Ore.), Aug. 9, 
2015
“Ecology to cut off irrigators in Western and 
Eastern Washington,” Capital Press - Agriculture 
Weekly (Salem, Ore.), June 29, 2015
“Drought leaves Crooked River a trickle,” Bend 
Bulletin (Ore.), Aug. 28, 2015
 “New forecast says El Niño could help Northern 
California, ease drought,” by Dale Kasler and 
Phillip Reese, The Sacramento Bee, Oct. 8, 
2015
Southern “flash drought” 
led to losses
Parts of the Southern Great 
Plains and Lower Mississippi 
Valley did not see much 
precipitation from early July 
through September. Texas, 
Louisiana, Mississippi, Arkansas 
and Oklahoma dried out quickly 
over the summer, leading to crop 
damage, production losses and 
increased fire danger. Significant 
portions of the region issued bans 
on outdoor burning because the 
region was enduring more fire 
activity than normal.
“Texas Crop Report,” Austin American-States-
man (Texas), Sept. 1, 2015
“Texas Crop Report,” Associated Press, Beau-
mont Enterprise (Texas), Aug. 25, 2015
“Bastrop County extends burn ban until Novem-
ber,” Austin American-Statesman (Texas), Sept. 
29, 2015
“Counties begin enacting burn bans,” by Gabri-
elle Banks and Mihir Zaveri, Houston Chronicle, 
Aug. 11, 2015
“Gov. Bryant issues statewide burn ban,” Jack-
son Clarion-Ledger (Miss.), Oct. 20, 2015
“Citing extreme dry conditions, Louisiana officials 
order statewide burn ban beginning Friday,” 
Baton Rouge Advocate (La.), Oct. 15, 2015
“Firefighters battling marsh fire in Lacombe,” 
New Orleans Times-Picayune & Nola.com (La.), 
Oct. 19, 2015
“Drought Sparks Wildfires In Ark-La-Tex,” KEEL-
AM (Shreveport, La.), Oct. 14, 2015
“Rain could be welcome sight for drought-
stricken counties,” Houston Chronicle (Texas), 
Oct. 17, 2015
East Coast water 
conservation
Areas in the Northeast and 
along the East Coast were dry 
through September and had not 
received normal rainfall in months, 
with some locales asking for water 
conservation until water supplies 
improve. Some of the affected 
locations were Connecticut and 
parts of Massachusetts, southern 
New Hampshire, New York, New 
Jersey and the Carolinas. Other 
areas had drought watches in 
effect, such as New Jersey and 
southern and southwestern 
Virginia, where water levels were 
monitored and conservation was 
encouraged. Heavy rains in late 
September and early October 
ended drought in the Carolinas and 
other areas.
“Aquarion urges residents to conserve water 
due to drought,” Connecticut Post (Bridgeport, 
Conn.), Sept. 24, 2015
“Massachusetts city bans lawn sprinklers after 
period of dry weather,” by Zack Pearson, Boston 
Sun Times (Mass.), Sept. 21, 2015
“The weather is drying up streams, speeding up 
pumpkins,” by David Brooks, Concord Monitor 
(N.H.), Sept. 9, 2015
“Mechanicville shuts down water use,” by Dennis 
Yusko, Albany Times-Union (N.Y.), Sept. 7, 2015
“Glen Ridge, Montclair officials: Go easy on wa-
ter,” North Jersey.com (Bergen County Record & 
Herald News), Sept. 3, 2015
“Rockland County Officials Ask Residents To 
Conserve Water,” by Tim Fleischer,WABC-TV 
(New York), Sept. 3, 2015
“Tryon institutes water restrictions because of 
drought,” Associated Press, Asheville Citizen 
Times (N.C.), Aug. 5, 2015
“Concord, Kannapolis enact voluntary water 
restrictions,” Concord & Kannapolis Independent 
Tribune (N.C.), July 20, 2015
“Catawba County’s drought status worsens,” 
Hickory Daily Record (N.C.), July 21, 2015
“Drought watch issued for 12 counties, 6 million 
people as N.J. water worries worsen,” by Ste-
phen Stirling Trenton Times (N.J.), Sept. 23, 2015
“Drought watch issued for Southside, Southwest 
Virginia; Richmond drying, too,” by Rex Springs-
ton, Roanoke Times (Va.), Sept. 15, 2015
8  DROUGHTSCAPE      ©2015 National Drought Mitigation Center
Workshop explores Greater Horn of Africa  
climate information needs 
At a workshop in July in Addis Abbaba, Ethiopia: 
• Farmers from Ethiopia and 
Sudan said they would like 10-
day forecasts during the rainy 
season, and monthly forecasts that 
would include drought and flood 
outlooks, soil moisture stress, water 
availability for livestock, and wind 
stress information. 
• Livestock producers would 
like information that can help 
them decide when to move in 
search of greener pastures, make 
stocking decisions, act to control 
disease, and use crop residue for 
supplemental feed. 
• Reservoir managers wanted 
forecasts to use in deciding 
how much water to allocate for 
communities, especially at the start 
of the rainy season, and for various 
education and outreach uses. 
• Disaster managers needed 
more frequent forecasts at a 
variety of spatial scales. 
The workshop was part of a 
NASA-funded project to improve 
hydro-climatic forecasting and 
decision-making products in the 
Greater Horn of Africa. Dr. Tsegaye 
Tadesse at the National Drought 
Mitigation Center is leading the 
multi-institution project. 
The 76 attendees included 
regional experts, the researchers 
on the project, and local decision-
makers.
Top, Dr. Girma Mamo, 
senior agrometeorologist 
at the Ethiopian Institute 
of Agricultural Research, 
asked a focus group of 
farmers about their 
practices and use of 
climate information. 
Above, organizers of 
the workshop gave 
opening remarks. 
Right, Amel Mohamed 
Abdela, head of the 
Agrometeorology Unit, 
Sudan Meteorological 
Authority, listens to a 
discussion on decision-
making calendars.
Read more and view presentations:  
http://Drought.unl.edu/
AboutUs/CurrentResearch/
DroughtandFloodinGreaterHornofAfrica.aspx
Dr. Tsegaye Tadesse, PI
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Participants in the San Antonio 
Multi-Hazard Tournament, above, 
were from federal, state and local 
institutions involved in water and 
land management, agriculture, and 
related pursuits. 
National Drought Mitigation 
Center staff led production of the 
Playbook, below, which described 
the rules of the game and provided 
detailed background information 
on climate and resource use in the 
San Antonio River Basin. NDMC 
participants were Nicole Wall and 
Mike Hayes.
Now playing by special engagement in select river basins: 
Multi-hazard tournaments
By Andrea Carson, Institute for 
Water Resources
About 40 people involved in water management, 
fish and game, agricultural 
extension, climate services and 
more came together on Sept. 17 
in Floresville, Texas, to pioneer a 
multi-hazard tournament. The first 
of its kind, it was organized by the 
U.S. Army Corps of Engineers’ 
Institute for Water Resources, 
hosted by the San Antonio River 
Authority (SARA), with additional 
organizational and technical 
support from the National Drought 
Mitigation Center and the U.S. 
Geological Survey.
Unlike a traditional tabletop 
exercise, which walks agency 
representatives through a disaster 
scenario, the multi-hazard 
tournament asked participants 
to step out of their real-life roles, 
and to collaborate in teams of 5-6 
players, competing against other 
teams to find the best ways to 
reduce the effects of drought, flood 
and water-quality hazards. The 
idea is that tapping into players’ 
competitive energies will spur more 
creative, innovative solutions, or at 
least prod people out of their comfort 
zones and into a new understanding 
of challenges and constraints. 
Learning and exchanging 
ideas were high on the list of 
accomplishments for the day. As 
one participant said: “I learned of 
many different possible adaptation 
measures after today’s exercise. 
I do not have the authority to 
make changes to policy. However, 
in documenting best practices 
and in other documentation that 
I prepare in the execution of my 
duties, I would make every effort to 
incorporate what I learned today; 
for example, by expanding the 
descriptions of available options 
and the consideration of impacts.”
Participants left with a 
greater understanding of different 
stakeholders’ water management 
interests in the region; the 
drought, flood, and water quality 
issues facing the watershed; and 
possible solutions that could be 
implemented to reduce the risk 
from hazards in the watershed. 
Interdisciplinary teams such 
as the HardCorps Watershed 
Planners and Looming Drought 
selected management options to 
address scenarios presented in 
each round. A computer-based 
tool helped evaluate their choices’ 
impact on protection of property, 
total nitrogen, aquifer recharge 
and recreation, among others. 
At the end of each round, each 
team produced a press release 
describing what they did. 
Referees judged teams 
based on how well they reduced 
ecological, sociological and 
economic risks; justification for 
meeting basin and stakeholder 
interests, and staying within the 
allocated budget. 
A second Corps-sponsored 
multi-hazard tournament is being 
planned for Cedar Rapids, Iowa, in 
early 2016. 
A hedge against drought: Why healthy soil is ‘water in the 
bank’
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By Ron Nichols, Soil Health 
Communications Coordinator, USDA 
Natural Resources Conservation Service
While most look to the sky for drought relief, an 
increasing number of farmers are 
looking to the soil. And for good 
reason: Healthy soils capture and 
store much more water – which 
can come in very handy during dry 
spells. 
Through its “Unlock the 
Secrets in the Soil” campaign, 
USDA’s Natural Resources 
Conservation Service is leading 
Bianca Moebius-Clune.
“Organic matter causes soil 
to form stable soil aggregates, or 
crumbs,” she said. “With better 
soil structure, infiltration of water 
into the soil improves, which 
allows the entire soil profile to take 
in and hold more water when it 
rains.” Healthy soil acts much like a 
sponge, with its ability to absorb and 
hold much of its volume in water.
The difference between 
healthy, stable soil and degraded, 
unstable soil can be seen 
dramatically in NRCS’ soil stability 
test video demonstration.
the effort to get more farmers 
and ranchers to adopt soil health 
management systems for a wide 
range of on- and off-farm benefits 
– including drought resiliency. 
So what’s the water-banking 
secret in healthy soil?
Organic matter matters
“Organic matter and living 
organisms provide the foundation 
for soil to function properly, 
allowing it to take in, store and 
deliver water to plants, among 
many other benefits,” said NRCS’ 
Soil Health Division Director, Dr. 
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Soil organisms and roots
In healthy soil, earthworms, 
arthropods, and decaying roots 
create “macro-pores” into which 
water can flow to then be stored in 
the soil. “Bacteria, fungi, and other 
soil life build and stabilize smaller 
‘micro-pores’ that further increase 
the soil’s capacity to hold water,” 
Moebius-Clune said.
First do no harm
Contrary to conventional 
thought, plowing or tillage actually 
reduces the capacity of the soil 
to receive and hold water over 
time, according to Moebius-Clune. 
“That’s because tillage destroys 
soil aggregates and the biologically 
produced glues that hold soil 
aggregates together,” she said. 
“This results in the collapse of 
those aggregates and the pores 
between them, which leads to 
compaction, crusting, increased 
run-off and downstream flooding, 
all of which decreases the amount 
of water that enters the soil profile 
to be stored and used by crops.”
The hope in healthy soil
But Moebius-Clune said 
there’s good news and a new 
hope in healthy soil. “By farming 
using soil health principles and 
practices adapted to each local 
production system, such as 
reducing tillage, growing cover 
crops and diversifying rotations 
(including animals), farmers are 
actually increasing microbial 
activity, building organic matter and 
sequestering more carbon in their 
soil,” she said. “They are improving 
its ability to take in and hold ‘water 
in the bank.’ They’re even creating 
wildlife and pollinator habitat—all 
while decreasing risks from extreme 
weather and harvesting better 
profits and often better yields.”
All of us can take those soil 
health benefits to the bank.
continued from previous page 
NDMC researchers contribute to award-
winning ag climate info project
Useful to Usable, a multi-institution effort led by 
Purdue that includes NDMC 
researchers, earned the National 
Institute of Food and Agriculture 
Partnership Award for mission 
integration, in October in 
Washington, D.C. 
U2U offers online tools to help 
farmers and agricultural advisers 
manage increasingly variable 
weather and climate conditions 
across the Corn Belt. They provide 
historical climate data that help 
inform purchasing, marketing and 
activity planning throughout the 
growing cycle. The team is led 
by Linda Prokopy, a professor in 
Purdue’s Department of Forestry 
and Natural Resources. 
U2U released four decision 
support tools in 2013-14, all free 
and publically available at www.
agclimate4u.org. A new Irrigation 
Investment tool is scheduled for 
release late this year. 
The tools display climate 
information in ways that help 
farmers make specific decisions. 
“Mapping climate information to 
specific decisions captures the 
essence of U2U,” said Martha 
Shulski, director of the High Plains 
Regional Climate Center at the 
University of Nebraska-Lincoln 
and one of the co-PIs. She added, 
“This award speaks to how well we 
performed as a group. There were 
20 co-PIs and nine institutions. Our 
success in large part is thanks to 
the leadership of Linda Prokopy 
and Melissa Widhalm” (U2U 
project manager).
 “The U2U project is a great 
collaborative effort, bringing 
together a broad group of social, 
climate, and agricultural scientists 
and other collaborators to develop 
new tools to help farmers make 
important management decisions,” 
said Cody Knutson, leader of 
the  Planning and Social Science 
program at UNL’s National Drought 
Mitigation Center, also a co-PI on 
the project.
Other UNL contributors were 
Roger Elmore, professor of 
Agronomy & Horticulture; Tonya 
Haigh, rural sociologist and survey 
specialist with the drought center; 
Juliana Dai, Natural Resources 
graduate student focusing on 
climate assessment and impacts; 
and Tapan Pathak, now at 
University of California-Merced.
U2U’s co-investigators and collaborators gathered for a team meeting in 2014. 
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Cost-benefit analysis can help utilities manage drought  
proactively
A new report reviews how a cost-benefit analysis 
may be used in drought planning 
and the challenges that drinking 
water utilities face in implementing 
drought management practices. It 
includes an example cost-benefit 
analysis for a hypothetical utility, 
case studies describing utilities’ 
experiences with drought, and 
general information about how 
drought affects utilities.
“Cost-benefit analysis is a 
powerful tool that can help utilities 
identify cost-effective drought 
management practices,” said 
Richard Krop, an economist with 
the Cadmus Group who was 
one of the report’s authors. “By 
measuring the effect of drought 
management practices on the triple 
bottom line, utilities can evaluate 
the implications of their plans for 
the environment, society as whole, 
as well as their bottom line. The 
cost-benefit analysis can also help 
utilities communicate the value 
of their drought management 
plans to their customers and other 
stakeholders.”
The report, “Drought 
Management in a Changing 
Climate: Using Cost-Benefit 
Analyses to Assist Drinking 
Kathy Nguyen, senior project 
manager with the Cobb County 
Water System, was another 
contributor to the report. “In 
the past, the industry has been 
extremely reactive when it comes 
to drought management,” she 
said. The new report “puts drought 
management and fiscal issues in 
a proactive stance rather than a 
reactive stance.” She noted that 
big projects such as augmenting 
supplies and building connections 
with other systems cost money, 
but that it’s much better to incur 
the expenses when water supplies 
and revenue are good, rather than 
during a drought, when supplies 
and revenues are reduced. “The 
best time to talk about drought is 
when it’s raining,” Nguyen added. 
“You’re going to have an infinitely 
better conversation.”
Download the report from the 
Water Research Foundation’s 
website: http://www.waterrf.org/
Pages/Projects.aspx?PID=4546
Water Utilities,” can 
help utilities better 
understand their 
drought risk and 
identify measures to 
reduce vulnerability, 
and focuses on ways 
to evaluate and 
compare measures to 
reduce vulnerability. 
It provides a basic 
framework for a cost-
benefit analysis that 
includes an evaluation 
of the triple-bottom 
line, considering 
economic, ecological, 
and social effects 
of decisions. It also 
provides examples 
of actual costs that 
utilities have incurred 
related to drought 
management, 
although each utility’s needs are 
unique and costs are variable.
The report is the result of a 
collaborative effort by The Cadmus 
Group, the National Drought 
Mitigation Center, several water 
utilities, and a project advisory 
committee, and was supported by 
a grant from the National Oceanic 
and Atmospheric Administration’s 
Sectoral Applications Research 
Program to the Water Research 
Foundation and by the WRF.
Luis Generoso, City of San 
Diego Public Utilities Department, 
said his organization contributed 
what it learned from the 2009-2011 
drought to the report. “We were 
able to see the results, the impact, 
the efficiency of the messaging 
that we created back then,” he 
said. “We hope that the agencies 
who are looking for ideas on how 
to message for drought and how to 
impact usage through messaging 
can utilize the information that was 
presented in the report.”
“The best time to 
talk about drought 
is when it’s raining. 
You’re going to have 
an infinitely better 
conversation.”
-- Kathy Nguyen, 
Cobb County, 
Georgia
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Poll: Rural Nebraskans ready to act on climate change
Many rural Nebraskans are concerned about potential 
weather problems in their area 
and most believe the state should 
develop a plan for adapting to 
climate change to reduce its impact 
on agriculture, communities and 
natural resources, the Nebraska 
Rural Poll shows.
Forty-eight percent of rural 
Nebraskans are concerned or very 
concerned about more severe 
droughts or longer dry periods in 
their area. Forty-one percent are 
concerned about insect-borne 
diseases such as West Nile virus 
and 39 percent are concerned 
about more extreme summer 
temperatures.
Most support a plan for 
adapting to climate change, 
regardless of whether they attribute 
change in climate to natural 
cycles or human activity. Sixty-one 
percent agree or strongly agree 
that Nebraska should develop 
a plan for adapting to climate 
change to reduce its impact on 
agriculture, rural communities, 
forestry and natural resources. 
Seventeen percent disagree with 
the statement. Sixty-three percent 
agree or strongly agree that the 
University of Nebraska should be 
helping agricultural producers, rural 
communities and others to adapt 
to climate change. Fifteen percent 
disagree with that statement.
“These results show that 
Nebraskans are ready to move 
forward on climate preparedness,” 
said Tonya Haigh, rural sociologist 
at the National Drought Mitigation 
Center. Haigh and Nicole Wall, 
NDMC research and outreach 
specialist, worked with climate 
researchers and the polling group 
on questions related to climate, 
energy and health.
Rural Nebraskans are also 
very supportive of renewable 
on the Internet. Seventy percent 
trust University of Nebraska 
experts, 61 percent trust scientists 
in general and 55 percent trust 
doctors and other public health 
experts as sources of information 
about climate change. Many also 
trust television weather reporters, 
state agencies, environmental 
organizations and federal 
agencies. However, most rural 
Nebraskans distrust social media 
and online blogs and podcasts 
as sources of information about 
climate change. Many distrust the 
mainstream news media as well as 
radio talk show hosts.
“These results underscore the 
fact that the University of Nebraska 
is widely respected as a source of 
unbiased, valuable information,” 
Haigh said. “It shows that the 
university has a critical role to 
play in our state’s adaptation to 
changing climate conditions in the 
years ahead.”
The Rural Poll is the largest 
annual poll of rural Nebraskans’ 
perceptions on quality of life and 
policy issues. This year’s response 
rate was 32 percent. The margin 
of error is plus or minus 2 percent. 
Complete results are available 
online at http://ruralpoll.unl.edu.
“With its 20-year history, the 
poll has a collection of data about 
rural trends and perceptions that 
is unmatched in the country,” 
said Becky Vogt, survey research 
manager who’s been working on 
the Rural Poll since its second year.
The university’s Department of 
Agricultural Economics conducts 
the poll in cooperation with the 
Nebraska Rural Futures Institute 
with funding from Nebraska 
Extension and the Agricultural 
Research Division in the Institute of 
Agriculture and Natural Resources.
Read more:  
http://ruralpoll.unl.edu
energy sources. Eighty percent 
agree that more should be done 
to develop solar or wind energy in 
Nebraska, and 59 percent think 
more should be done to develop 
ethanol or biodiesel energy in the 
state. Furthermore, about three-
quarters believe the state should 
invest more in both wind and solar 
energy. One-half think more should 
be invested in hydroelectric energy.
“Rural Nebraskans have 
consistently expressed support 
for wind and renewable energy in 
previous polls,” said Randy Cantrell, 
rural sociologist with the Nebraska 
Rural Futures Institute. “This year’s 
findings demonstrate that again.”
Other poll findings show mixed 
opinions about the health impacts 
of climate change. Few reported 
their household experiencing 
health problems during the drought 
of 2012. However, 38 percent 
of persons with occupations in 
agriculture experienced increased 
anxiety or stress during the drought.
Similarly, many do not believe 
climate change is harming their 
health or members of their family’s 
health now. However, opinions are 
mixed on whether that will happen 
within the next 25 years.
Most receive information 
about climate change from 
traditional media sources such 
as newspapers, television and 
radio. Many also read information 
from an article or story they found 
The National Drought Mitigation Center and the Department 
of Biological Systems Engineering at the University of 
Nebraska-Lincoln welcomed a delegation from South Korea 
Aug. 27-28. The visitors came to learn about managing 
for mid- and short-term droughts. 
Exchanging information on drought 
management in the U.S. and in South 
Korea were, from left, Mark Svoboda, 
leader of the NDMC’s Monitoring 
program area; Won-Ho Nam, NDMC 
post-doctoral researcher; Chang-Jo Oh, 
director of the Korea Rural Community 
and Corporation: Water Resources 
Operation Office, Water Management 
Center; Mike Hayes, director of the 
National Drought Mitigation Center; 
Hong-Sang Kim, research director of the 
Korea Rural Economic Institute; Kyung-
Sook Choi, professor at Kyungpook 
National University, Department of 
Agricultural Civil Engineering;  Bo-Sung 
Koh, CEO of SURI Engineering & Consulting, Inc.; and 
Kwang-Ya Lee, Drought Action Plan Task Force, Korea Rural 
Community and Corporation.
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NDMC welcomes post-doctoral researchers
Won-Ho Nam
Won-Ho Nam’s research 
interests are drought risk 
monitoring and modeling, 
and agro-environmental 
impacts for sustainable 
systems, both of which 
are based on relationships 
between climatology, 
water resources systems, 
crops, irrigation and natural 
ecosystems. His research 
is specifically focused on planning and managing 
drought impacts and climate change policy related 
to soil and water resources engineering, hydrology, 
and irrigation and drainage. Nam joined the School 
of Natural Resources, University of Nebraska-
Lincoln in December 2013 and joined the National 
Drought Mitigation Center as a postdoctoral research 
associate in December 2014. He earned a B.S. in 
2006 in agricultural engineering, an M.S. in 2008 
in agricultural and rural systems engineering and 
a Ph.D. in 2013 in agricultural and rural systems 
engineering, all from Seoul National University. He is 
assisting with data and analyses on several NDMC 
drought monitoring projects.
Theresa Jedd
Theresa Jedd joined 
the National Drought 
Mitigation Center in 2015 
as an environmental policy 
specialist looking at the 
linkage between physical 
and socio-economic 
indicators of current and 
future drought in the 
recreation and tourism 
sector in the Western United 
States. Previously, she 
attended Colorado State 
University where she received her M.A. and Ph.D. 
in environmental policy from the Political Science 
department. During that time, she also worked as 
a staff researcher in the Natural Resource Ecology 
Laboratory on Colorado’s first climate vulnerability 
study. The study was commissioned by the 
Governor’s Energy Office and examines the effects of 
changes in temperature and precipitation on various 
sectors, from public health to transportation, as well 
as ecosystems and water. Jedd looks forward to 
developing a project collaboratively with the National 
Center for Atmospheric Research that will help 
make drought forecasting more relevant for outdoor 
enthusiasts and those working in the tourism industry. 
She earned a B.S. in 2005 from the University of 
Wyoming–Laramie in health sciences. 
South Korean delegation visits NDMC, UNL
